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(54) TiUe: METHOD FOR PURIFYING PROCESS WATER FROM PULP MANUFACTURE 

(57) Abstract 

Process water from pulp manufacture (2) 
is purified in a separator device (7) by mechan- 
ical or a combination of mechanical and chem- 
ical methods and is thereafter evaporated (3), at 
least part of the concentrate resulting from the 
evaporation being recycled (4) and mixed with « 

the process water fed into the separator device 1 

(7). In a preferred embodiment, a precipitant 
(5) is added to the mixed water comprising the 
process water and the concentrate. The part of 
the concentrate not recycled and mixed with the 
process water (11) is supplied, optionally after 
further evaporation, with an acid (13) to a pH of 
1-5, whereupon resulting floes and precipitates 
are removed in a separator device (12). 
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METHOD FOR PURIFYING PROCESS WATER FROM PULP MANUFACTURE 

The present invention relates to a method for puri- 
fying process water from pulp manufacture by evaporating 
5 the process water and recycling a portion thereof to the 
incoming process water, and purifying the mixture, prefer- 
ably in the presence of a precipitant. 

Purification of process water from pulp manufac- 
ture is a common procedure. Apart from purely mechanical 
10 methods, such as screening, filtration, sedimentation and 
centrifugation, it is also possible to add a precipitant 
which flocculates or precipitates the impurities. The 
resulting precipitates or floes can then be separated 
in conventional mechanical fashion or by flotation, e.g. 
15 microflotation. 

With more stringent environmental demands, attempts 
have also been made to evaporate wastewater which had 
earlier been purified by mechanical methods or a combina- 
tion of chemical and mechanical methods, with a view to 
20 concentrating the impurities. The contents of the process 
water thus treated mainly consist of salts, extractive 
substances and fibre fragments, so-called fines. The 
increase in concentration of suspended and dissolved sub- 
stances that occurs in the evaporator has however been 
25 found in some cases to cause serious functional trouble 
because of the precipitation of inorganic salts and sus- 
pended organic agents in the evaporator. 

One object of the present invention is to substan- 
tially reduce the problem of functional trouble in the 
30 evaporator. 

Another object is to efficiently separate large 
amounts of dissolved and suspended substances from the 
process water. 

Yet another object is to reduce the remaining volume 
35 as far as possible so as to cut the costs of the subse- 
quent process steps. 
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It has now been found that these objects can be 
achieved by first purifying the process water from pulp 
manufacture in a separator device by mechanical and/or a 
combination of mechanical and chemical methods, and then 
5 evaporating it, at least part of the concentrate resulting 
from the evaporation being recycled and mixed with the 
process water fed into the separator device. Preferably, 
this mixed water comprising process water and concentrate 
is supplied with a precipitant. A suitable amount of pre- 

10 cipitant is 0.5-50 ppm, based on the weight of the mixed 
water. By returning part of the concentrate from the eva- 
porator it has surprisingly been found that a considerable 
amount of the impurities of the incoming process water can 
be separated along with the impurities of the concentrated 

15 process water. The degree of separation of suspended mate- 
rial in the mixed water becomes significantly higher than 
for the process water alone. It is especially noteworthy 
that the functional troubles in the evaporator are consi- 
derably reduced, which is probably due to a, relatively 

20 speaking, lower content of suspended organic matter. As a 
result, it becomes possible to also drive off more water 
so as to obtain higher dry solids contents than would 
otherwise have been possible. The dry solids content of 
the incoming process water generally is 0.01-1.5% by 

25 weight, preferably 0.1-1.0% by weight, while in the con- 
centrate from the evaporator it generally is 1.0-50% by 
weight, preferably 2.0-15% by weight. The incoming process 
water can be evaporated to less than 50% of its original 
volume, suitably 25% and preferably 10% of its original 

30 volume. 

Suitable precipitant s are polyacrylamide, polyethy- 
lene oxide, starch derivative, phenol formaldehyde resin, 
polyamine resin, polyamide aminoepichlorohydrin resin, 
polydimethyl diallyl ammonium chloride, cellulose deriva- 
35 tive, bentonite and salts of aluminium compounds, as well 
as mixtures thereof. Examples of such suitable precipi- 
tants are disclosed in patent publications SE 8604975-6, 
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SE 9201398-6 and CA 1,004,782. An especially preferred 
precipitant is a combination of polyethylene oxide having 
a molecular weight of 1,000,000-8,000,000 and a non-ionic 
cellulose ether. 

5 The incoming process water generally has an approxi- 

mately neutral or weakly alkaline pH, but after evapora- 
tion a pH of about 5.5-9.5 is obtained. This means that 
the mixed water will have a pH of about 6-9 and that it 
may be necessary to adjust the pH of the mixed water to 
10 obtain optimal conditions for precipitation and floccula- 
tion. Generally, precipitation and/or flocculation is car- 
rier out at a pH of 7.5-8.5. The precipitants can be added 
directly on the feed conduit in one or more positions or 
in an appropriate mixing vessel equipped with an agitator. 
15 It is important that the mixing energy and the mixing time 
are so adapted as to yield optimal flocculation. 

According to an embodiment of the invention, also 
part of the concentrate can be withdrawn for separate 
treatment by precipitation and flocculation. One way is 
to acidify the concentrate to a pH of 1-5, so that a por- 
tion of both organic and inorganic matter is precipitated. 
A suitable way of acidifying the concentrate is, for in- 
stance, to add sulphuric acid, hydrochloric acid, carbo- 
nic acid or phosphoric acid, or subject it to electro- 
25 chemical treatment. Precipitation and flocculation can be 
further improved by adding a precipitant in an amount of 
0.5-40 ppm, based on the weight of the concentrate. Exam- 
ples of suitable precipitants are those indicated above. 
If so desired, the part of the concentrate that is with- 
drawn to be subjected to precipitation and flocculation in 
acid environment, can be further concentrated prior to 
this treatment in an evaporator which is especially adapt- 
ed to the evaporation of concentrates having high salt 
contents . 

Fig. 1 schematically shows a device suited for carry- 
ing out the method according to the invention. 
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An incoming process water passes through the conduit 
2 to a collecting and mixing vessel 1 where it is mixed 
with a concentrate supplied from an evaporator 3 through • 
to a conduit 4, To the incoming process water can also be 
5 added a pH-ad jus ting agent and thereafter a precipitant * 
through one or more separate conduits 5. The resulting 
mixture is passed through a conduit 6 to a mechanical 
separator device 7 for separating solid matter. Separated 
material is withdrawn through a conduit 8. Purified water 

10 from the separator device 7 is thereafter conducted 
through a conduit 6 to the evaporator 3, whence water 
distilled off is removed through a conduit 9. A concen- 
trate is withdrawn through a conduit 10 and divided into 
two partial flows passing through a conduit 4 and a con- 

15 duit 11. The latter partial flow is conducted to a sepa- 
rator device 12 for separating solid matter. Suitably, a 
pH-ad justing agent is first added and then a precipitant 
through one or more separate conduits 13. Precipated mate- 
rial and purified process water are withdrawn through con- 

20 duits 14 and 15, respectively. If so desired, the concen- 
trates passing through the conduit 11 can be further con- 
centrated by evaporation before being supplied with pH- 
ad justing agent and precipitant and purified in the sepa- 
rator device 12. 

25 The volume reduction thus leads to a surprisingly 

efficient purification and recovery of organic matter in 
combination with less functional trouble in connection 
with the precipitation and flocculation of organic matter 
and salts. Moreover, the volume reduction leads to a lower 

30 demand for precipitant. The clear phase obtained after the 
separation in acid environment can be subjected, complete- 
ly or partly, to renewed evaporation, be used at a suit- • 
able point of the pulp process or be passed for recovery 
purposes to a chemical-recovery system. The precipitates . 

35 and floes obtained in the separation stages are suitably 
passed to an incinerator plant, for instance a soda reco- 
very unit for recovering the energy content. 
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The invention will be further illustrated by the 
following Examples. 

Example 1 

5 A process water coming from a bleach plant, con- 

taining 22 mg/1 of suspended substances (according to 
SCAN-W 6:71), and having a content of organic matter of 
2,100 mg/1 CODcr and a dry solids content of 2.5 g/1, was 
mixed with 5% by volume of a concentrate. The concentrate 

10 had a content of suspended substances of 2,000 mg/1, a 
content of organic matter of 14 , 700 mg/1 CODcr and a dry 
solids content of 17.5 g/1, and had been obtained by eva- 
porating the process water to about 1/7 of its original 
volume. The mixed water had a content of 115 mg/1 of sus- 

15 pended substances and a content of 2,700 mg/1 CODcr and a 
pH of 7.9. 

The mixed water and the process water were thereafter 
purified on a drum filter having a 500 mesh wire at 55 °C 
after varying additions of polyethylene oxide having a 
20 molecular weight of 4,500,000. The following results were 
obtained. 
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From these results appears that the method according 
to the invention brings about an increased reduction of 
suspended substances, namely from 70-86% by weight in the 
process water to 81-95% by weight in the mixed water under 
5 otherwise equivalent conditions. Upon evaporation of the 
process water after purification according to Test 4, no 
disturbances appeared until the remaining volume was 7% 
of the original one, while in Test 1 problems appeared 
already at about 12% of the remaining volume, 

10 

Example 2 

The purified mixed water from the evaporator of Exam- 
ple 1 was evaporated to a volume of 10% compared with the 
original volume of the total amount of incoming process 

15 water. The temperature of the concentrate was adjusted to 
40 °C and pH to 1, 2 or 3 with the aid of sulphuric acid. 
In some cases, precipitant was also added to further 
improve precipitation and f locculation, whereupon the pre- 
cipitated material was separated by centrifugation. The 

20 following results were obtained. 
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CD = Ethylhydroxyethyl cellulose 



From these results appears that an essential part of 
the amount of organic matter could be removed by acidifi- 
35 cation. 
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Example 3 

Tests were carried out in accordance with Example 2, 
but with the difference that the concentrate was evaporat- 
5 ed to a residual volume of 5% and no precipitants were 
added. The following results were obtained. 
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From these results appears that an essentially higher 
reduction was obtained because the concentrate had been 
evaporated to half the volume as compared with the 
concentrate of Example 2. 
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CLAIMS 

1. A method for purifying process water from pulp manu- 
5 facture, characterised by first purifying 

the process water in a separator device by mechanical or 
a combination of mechanical and chemical methods, and then 
evaporating it; at least part of the concentrate resulting 
from the evaporation being recycled and mixed with the 
10 process water fed into the separator device. 

2. A method as claimed in claim 1, character- 
ised in that the process water has a dry solids con- 
tent of 0.01 -1.5% by weight and the concentrate a dry 
solids content of 1.0-50% by weight. 

15 3. A method as claimed in claim 1 or 2, charac- 
terised in that the purification of the mixed water 
comprising the process water and the concentrate is car- 
ried out in the presence of a precipitant. 

4. A method as claimed in claim 3, character- 
20 i s e d in that the precipitant is added in an amount of 

0.5-50 ppm, based on the weight of the mixed water. 

5. A method as claimed in any one of claims 1-4, 
characterised in that the part of the con- 
centrate not recycled and mixed with the process water is 

25 supplied, optionally after further evaporation, with an 
acid to a pH of 1-5, whereupon floes and precipitates 
formed are removed in a separator device. 

6. A method as claimed in claim 5,. character- 
ised in that, in addition to acid, a precipitant is 

30 added. 

7. A method as claimed in claim 6, character- 
ised in that the precipitant is added in an amount of 
0.5-40 ppm, based on the weight of the concentrate. 

8. A method as claimed in claim 3, 4, 6 or 7, char- 
35 acterisedin that the precipitant added is poly- 

acrylamide, polyethylene oxide, starch derivative, phenol 
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formaldehyde resin, polyamine resin, polyamide aminoepi- 
chlorohydrin resin, polydimethyl diallyl ammonium chlo- 
ride, cellulose derivative, bentonite and salts of alu- 
minium compounds, and mixtures thereof. 
5 9. A method as claimed in claim 8, character- 
ised in that the precipitant added is a combination of 
polyethylene oxide having a molecular weight of 1,000,000- 
8,000,000 and a non-ionic cellulose ether in a weight 
ratio of 2:1-1:10. 
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